Regulated shedding of PAR1 N-terminal exodomain from endothelial cells.
G protein-coupled receptors can trigger metalloproteinase-dependent shedding of proteins from the cell surface. We now report that G protein-coupled receptors can themselves undergo regulated metalloproteinase-dependent shedding. The N-terminal exodomain of protease-activated receptor-1 (PAR1), a G protein-coupled receptor for thrombin, displayed regulated shedding in endothelial cells, which normally express this receptor. Cleavage occurred at a site predicted to render the receptor unresponsive to thrombin. A chimeric protein in which the N-terminal exodomain of PAR1 was fused to an unrelated transmembrane segment was shed as efficiently as PAR1, shedding of both proteins was stimulated by phorbol ester and by a PAR1 agonist. TNFalpha protease inhibitor-2 (TAPI-2), phenanthroline, and tissue inhibitor of metalloproteinase-3 (TIMP-3) but not TIMP-1 or -2 inhibited such shedding. These and other data suggest that the information that specifies PAR1 shedding resides within its N-terminal exodomain rather than its heptahelical segment, that activation of protein kinase C or of PAR1 itself can stimulate PAR1 shedding in trans, and that ADAM17/TACE or a metalloproteinase with similar properties mediates PAR1 shedding. Regulated shedding reduced the amount of cell surface PAR1 available for productive cleavage by thrombin by half or more, but thus far we have been unable to demonstrate an effect of PAR1 shedding on cellular responsiveness to thrombin. Nonetheless, regulated shedding of G protein-coupled receptors represents a new mechanism by which signaling by this important class of receptors might be modulated.